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Section S1. Methodology for Inclusion in Review and Results Figure S1 . Decision tree for anaerobic data. This methodology was followed to determine if a manuscript examining an anaerobic technology had sufficient data to be included in the review. Figure S2 . Decision tree for phototrophic data. This methodology was followed to determine if a manuscript examining a phototrophic technology had sufficient data to be included in the review. Table S1 . Technologies examined in this review for both anaerobic and phototrophic systems, and the number of published studies included and the respective citations for each. 
Technology
Number of Published Studies Citations
Section S3. Energy Production
S3.1 Theoretical Maximum Energy Production for Anaerobic Technologies
Theoretical maximum energy from anaerobic processes was calculated first by determining the moles of electrons present in the oxidation of 1 kg of oxygen gas to water (see below) 75 .
(Equation S4)
Once this was determined, the 125 moles of electrons were then converted to energy using thermodynamic half reactions 75 as follows:
Methane:
125 mol e 
S3.2 Energy Production for Phototrophic Processes
The average energy production per g-N removed by each technology was as follows (average ± standard deviation; largest to smallest): PBR (760 ± 250 kJ·g-N -1 ), ATS (300 ± 160 kJ·g-N -1 ), and HRAP (210 ± 96 kJ·g-N -1 ). The average energy production per g-P removed was as follows: HRAP (2,000 ± 1,300 kJ·g-P -1 ), Stirred Tank (2,500 ± 1600 kJ·g-P -1 ), ATS (1,600 ± 780 kJ·g-P -1 ), and PBR (640 ± 180 kJ·g-P -1 ).
Section S4. Energy Consumption
S4.1 Mechanical Mixing
where G is the mixing intensity, µ w is the viscosity of wastewater (N·s·m -2 ), P is power (W), and V r is volume of the reactor (m 3 ).
S4.2 Gas Sparging
where P w is the power requirement (kW), w is the weight flow rate of air -volumetric flow rate of air, Q a , times specific weight -(kg·s -1 ), R is the engineering gas constant for air (8.314 kJ·kmol -1 ·K -1 , T 1 is the absolute inlet pressure (K), p 1 is the absolute inlet pressure (atm), p 2 is the absolute outlet pressure (atm), n is 0.283, and e is the efficiency (0.80) 56 .
For phototrophic systems, the flow rate Q a necessary to obtain well-mixed algal cultures is assumed to be between 0.1 and 0.3 L air · L reactor -1 ·min -1 .
77,78
S4.3 Paddlewheel Operation
We assume 0.037 kW·paddle wheel -1 and 11,668 MJ·hectare -1 ·year, with 10 paddles per hectare 79 . 82 . In all cases, the energy consumption was greater for Sturm and Lamer, and these have been chosen as conservative estimates for coagulation/flocculation, dewatering (belt filter press), and centrifugation. A low estimate was chosen as a combination of coagulation/flocculation and belt filter press for dewatering, while the high range was centrifugation (assuming only gravity settling beforehand 
where L is the length of the pipe (ft), V is the velocity of the liquid in the pipe (ft·s -1 ), D is the inner diameter of the pipe (ft) and C is the Hazen-Williams coefficient (110). Discharge Friction Head, H df (ft): Discharge friction head refers to the friction loss caused in the pipes on the discharge side. The Hazen-Williams equation is also used to calculate this value. 
where Q is the flow rate (gpm), TDH is the total dynamic head (ft), and the pump efficiency is assumed to be 80%.
Energy consumption, E (kW): The amount of energy input into the motor of the pump can be calculated as:
where BHP is the break horsepower (hp) and motor efficiency is assumed to be 70%.
S4.6 Heating
We can compute the heat requirement for the influent wastewater stream as follows 56 :
where q is heat transfer (kJ·m -3 ), c is the specific heat of the wastewater stream (J·kg -1 ·˚C -1 ), m is mass flow rate of wastewater (kg·d -1 ), Q is the flow rate (m 3 ·d -1 ) and ΔT is the temperature change (˚C). Table S6 . Simulated energy consumption, recovery and production associated with COD and N removal at the Strass wastewater plant. Refer to Figure S5 for more detail. 
S4.7 Assumptions for Energy Consumption Calculations
Condition
